Neon matrix H 2 O ν 3 (B2):
We do not observe the NR transition ((4): 3759.5 cm -1 ). Directly observed RV transitions are the 2 02 ← 1 01 at 3801.5 cm -1 , the 1 01 ← 0 00 at 3784.0 cm -1 and the 0 00 ← 1 01 transition at 3736.5 cm -1 . ν 1 (A1) : We observe the NR transition at 3660.3 cm -1 . Directly observed RV transitions are the 1 11 ← 0 00 at 3697.4 cm -1 and the 1 10 ← 1 01 at 3681.2 cm -1 . ν 2 (A1): We do not observe the NR transition ((4),(5): 1595 cm -1 ). Directly observed RV transitions are the 2 12 ← 1 01 at 1650.2 cm -1 , the 1 11 ← 0 00 at 1630.9 cm -1 , the 1 10 ← 1 01 at 1614.5 cm -1 and tentatively the 1 01 ← 1 10 at 1580.0 cm -1 .
HDO ν 3 (A'):
We observe the NR transition at 3699.6 cm -1 (corresponding to (5) at 3699.0 cm -1 ) and at 3713.9 cm -1 (corresponding to (4) at 3713.8 cm -1 ). This is in disagreement with literature. In analogy to the argon spectrum, the signal at 3718.9 cm -1 is tentatively assigned as N 2 induced (in (5) assigned as 1 10 ← 1 01 ). Directly observed RV transitions are the 1 11 ← 0 00 at 3740.1 cm -1 (in (5) assigned as 2 12 ← 1 01 ) and the 1 01 ← 0 00 at 3729.6 cm -1 (in (5) assigned as 1 11 ← 0 00 ). ν 1 (A'): We do not observe the NR transition ((5): 2722.9cm -1 ). Directly observed RV transitions are the 1 01 ← 0 00 at 2742.8 cm -1 and the 0 00 ← 1 01 at 2713.0 cm -1 . ν 2 (A'): We observe the NR transition at 1403.7 cm -1 . Directly observed RV transitions are the 1 11 ← 0 00 transition at 1433.3 cm -1 , the 1 01 ← 0 00 transition at 1419.4 cm -11 and the 0 00 ← 1 01 transition at 1389.9 cm -1 . Furthermore, there is an unassigned transition at 1421.7 cm -1 . : We do not observe the NR transition ((4): 2790.0 cm -1 ). Directly observed RV transition are the 1 01 ← 0 00 at 2802.2 cm -1 , and tentatively the 0 00 ← 1 01 at 2778.7 cm -1 . ν 1 (A1) : We observe a weak signal of the NR transition ((5): 2672.7 cm -1 ) in the three layer experiment. One directly observed RV transition is the 1 11 ← 0 00 at 2696.3 cm -1 . ν 2 (A1): We do not observe the NR transition ((5): 1178.7 cm -1 ). Directly observed RV transitions are the 1 11 ← 0 00 at 1199.4 cm -1 and the 1 10 ← 1 01 at 1190.4 cm -1 . A weak signal indicates the 1 01 ← 1 10 at 1170.8 cm -1 .
Assignment of Water Dimers in Argon and Neon MI-IR spectra.
The experiments in here focus on the study of the water monomer and are not performed to identify dimers. Still, water dimers are observed in the matrix and ruled out to not interfere with the monomer assignment. Preliminary VSCF calculations are performed and listed together with the experimental observation in Table S1 . We identify some bands pertaining to water dimers, as inferred from comparison with literature experiments (1)(5). Monomers within hydrogen-bridged water oligomers can be distinguished as proton acceptor (PA) and proton donor (PD) species, where the corresponding vibs of PA and PD are shifted compared to the isolated monomer species (6) . In Ar matrices, vibs of PD and PA in the water dimer isotopomers (H 2 O, HDO and D 2 O) are well characterized in literature and summed up by Engdahl et al. (1) . In Ne matrices, the vibs of PA and PD in the water dimer were previously studied considering H 2 O (7), H 2 O and D 2 O (8), or H 2 O, HDO and D 2 O (5). When compared to literature and preliminary VSCF calculations of the water dimer, we find 8 PD bands and 3 PA bands in Ar matrix, whereas in Ne matrix we find 9 PD bands and 4 PA bands. Some of the here assigned PD bands of HDO in Ne matrix were not mentioned in previous studies. The assignments of water dimers are listed in the Supporting Information (see Tab. S1).
We are planning further experiments and calculations in order to study whether a combination of MI-IR and VSCF/VCI will help to add knowledge to the water dimer. 
